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(57) Abstract 

Disclosed is a method for identifying cholesterol in the skin tissue, consisting in the preparation of a segment of skin surface, the 
application of the measured quantity of a mixture containing enzymes to the skin, its exposure, the evaluation of the concentration of 
cholesterol in a reaction solution, and the calculation of the concentration of cholesterol in the skin. A contact area of skin with the mixture is 
defined using a bottomless airthight container, the base of which is attached to the skin. The mixture, which is used in a buffer solution with 
a pH of 6.8, contains (in molecular weight) 2.0 to 2.5 % cholesteroloxydase iodine, 0.04 to 0.06 % sodium deoxycholic acid, and 0.1 to 0.2 
% 3-propane sulphonate-(dodecyldimethylammonium). The concentration of cholesterol in the reaction solution is then evaluated by 
measuring the level of hydrogen peroxide; said measurement may be performed by immersing an electrochemical monitor or colorimetric 
indicator into the reaction solution. 
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CnocoS onpe^ejieHMH TKaHeBoro xojiecTepwHa koxk, BKJiiraaeT 
nojxroTOBKy yvtacTKa noBepxHocTM koxm, HaHeceHMe H a Koaey 
*03*ipoBaHHoro KojiMtiecTBa ^epMeHTco^ep^ameii cMecw, 3Kcno3nuMK>, 
oueHKy KOHueHTpauMM xojiecTepMHa b peaKUMOHHOM pacTsope m 
pacMeT KOHueHTpauwM xojiecTepwHa kojkm, npn stom, H a y^acTKe 
noBepxHocTM ko*m orpaHMMHBaroT njioma^b KOHTaKTa kokm co CMecbfo 
c noMombK) repMeTMSMpyeMoii eMKOCTM 6es ma c ocHOBaHweM, 
$MKCM P yeMhiM Ha Koace, b Ka^ecTBe cMecw ncnojibayioT co^epacamuM 
2,0 - 2,5 en xojiecTepMHOKCM^aabi, 0,04 - 0,06 Mace % 
Jte30KCMX0JTeB0KMCJI0r0 HSTpMfl , 0,1 - 0,2 Mace % 3- 

(noneuMJijzMMeTMJiaMMOHMM) -nponaHcyjib$oHaTa b 6y$epHOM pacTBope 
npM pH =6,8, a oueHKy KOHueHTpauMM xojiecTepMHa b peaKuwoHHOM 
pacTBope ocymecTBjiHfOT ny T eM MSMepeHMH ypoBH* nepeKMCM 
Bo^opofla. MsMepeHM^ ypoBH* nepeKwcw Bosoposa MoryT 
ocymecTBJiHTbCH nyTeM norpyacemiH 3JieKT P oxMMMMecKoro *a<r™Ka 
vim* KojiopMMeTpwqecKoro MH^piKaTopa b peaKuwoHHHM pacTBop. 
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Cnocofi onpeflejiGHMH TKaHeBoro xojiecTepMHa kohck 

OOJiaCTb TeXHMKM 

M3o6peTeHHe othocmtc^ k o6jiacTM MeAMUMHhi, TOMHee k cnoco6y 
MCCJie^OBaHMH kopkm 6m o xmmm y e c kmmm . M3o6peTeHMe MO^ceT 

6bITb MCn0JIb30B3H0 TaiOKe B KOCMeTOJIOrMM , ^apMaKOJiorHM, 

KpMMMHajiMCTMKe m a? . n . .qji* onpejaejieHMH co,aep:*caHM* xojiecTepwHa b 
Koace, kbk CBo6oflHoro, T3K m o6mero. 

npe.miiecTByiomPiM ypoBeHb tbxhmkm 
B ycJiOBMHx kjimhmkm onpe^e JieHMe xojrecTepMHa koecm no3BOji*eT 
HeMHB33MBHO , t . e . 6e3 B3«TM^ o6pa3ua KpoBM HJiM 6woncMMHoro 
MaTepnajia oueHMBaTb ypoBeHb TKaHeBoro xoJiecTepMHa . 

M3BecTeH cnoco6 onpe,aejieHMH Ha noBepxHocTM koecm pa3JiM^Hbix 
xMMM^ecKMx BemecTB, Haxo^HiuMxcH b KpoBenocHOM pycjie MejiOBeica mjim 
^MBOTHoro (rjiK>K03a, ajiKorojib, jiaKTaT, rwnoKcaHTMH) . Cnoco6 
BKJiio^aeT BBefleHne nojx Ko^cy $epMeHTa, MMMo6mii430BaHHoro Ha 
noBepxHOCTH CMJiMKOHa, nporpeB mo 38 - 4 4°C y^acTKa koskm m 
perwcTpauMio JioKajibHoro M3MeHeHMH KOHueHTpauwM KMCjiopojia mjim 
nepeKMCM BOjaopojia Ha Koace c noMombio 3JieKTpoxMMMyecKoro ^aT^MKa 
(naTeHT CUIA 4, 458, 686, A 61 B 5/00, ony6iiMK. Miojib 1984r.)- 

Hej^ocTaTOK M3BecTHoro cnoco6a - cnoacHOCTb BBe^eHMH noja Koacy 
MMMo6MJiM30BaHHoro $epMeHTa, o6pa30BaHMe nepeKMCM BO,nopo,na 
HenocpeflCTBeHHO b tkbhax , ^to Mo^ceT npMBecTM k HeacejiaTeJibHbiM 
nocjieflCTBMHM (nepexoj? reMorjio6MHa b MeTreMorjioSMH) - pa3BMTMH 
rwnoKCMH . 

M3BecTeH cnocoS onpeaejieHMH xojiecTepMHa koecm, nyTeM b3htmh 
o6pa3ua TKaHM c nocjieAyiomeM SKCTpaKUwew xojiecTepMHa . MeToa 
no3BOJineT onpe^ejiMTb He TOJibKO KOJiM^ecTBo oSmero xojiecTepMHa, ho 
m pa3^ejibHo CBo6oflHoro m 3Tepn$MUMpoBaHHoro ( Bouissou, H., 
Pieraggi, M.Th., Julian, M. Identifying arteriosclerosis and 
aortic ateromathosis by skin biopsy. Atherosclerosis, v. 19, pp. 
449-458) . 

Pa3BMTM6M 3TOrO MeTO^a HBJIHeTCH SKCTpaKUMOHHHM MeTOJl, 

corjiacHO KOTopoMy 3KCTpaKu,Mio xojiecTepMHa npoM3BojaHT 6e3 3a6opa 
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o6pa3ua TKaHM Henocpe^CTBeHHO Ha yyacTKe jkmbom kohcm. B Ka^ecTBe 
3KCTpareHTa ncnojib 3yiOT cMecb STMjiOBoro cnwpTa c 3$wpoM. ripo6MpKy 
c sKCTpareHTOM npMKJta^uBaioT k noBepxHOCTM kojkm Ha HecKOJibKo 

MMHyT , JIWnMtfbl HaXO^HIUMeCH B nOBepXHOCTHHX CJIOHX K05KM 

pacTBopnioTCH m nepexo^HT b pacTBop SKCTpareHTa, nocjie qero 
npoBojaMTCjq BbinapwBaHMe pacTBopMTejtfl m onpejjejieHne BemecTB 
nepemeauiMX b acMwyio $a3y (Lopukhin Yu.M. The skin and 
atherosclerosis (a three-drop test). 1992. Gordon and Breach 
Science Publishers S.A. UK) . 

CoaepacaHne xojiecTepMHa b snnjiepMMce OTpaacaeT HaKonneHMe 
xojiecTepMHa b Koace m KoppejiwpyeT c co^epjKaHweM nocjiejiHero b 
aopTe, a TaioKe c njiomasbio nopajKeHMH aopTbi npn aTepocKJiepo3e 
(Lopukhin Yu.M. The skin and atherosclerosis (a three-drop 
test). 1992. Gordon and Breach Science Publishers S.A. UK). 
TaKMM o6pa30M, onpe^ejieHMe coaepacaHMH xonecTepwHa b ko:*cm 
no3BOJifleT nojiy^MTb yHMKajibHyto MH$opMauMio o coctohhmm TKaHeBoro 
nyjra xojiecTepMHa, a sto <jpe3BbniaiiHo Barao KaK c no3nuwM paHHen 

flMarHOCTMKM aTep0CKJiep03a (flOKJIMHM^eCKOM CTaflMM), TaK M JJ,J\n 

uejiefi kohtpojih 3a jievieHMeM 6ojibHbix aa?epocKJiepo30M. 

B $apMaKOJiorwM cnocoO onpe^ejieHMH xojiecTepMHa b Koace 

n03B0JIHeT npOBOJIMTb OUeHKy 3$$eKTHBHOCTM JieKapcTBeHHbix Cpe^CTB 
BJ1MHKDIUMX KSK Ha CMHTe3 XOJieCTepMHa B TKaHHX (rpynna CTaTMHOB ) , 

TaK m Ha ero BbiBejaemie M3 opraHM3Ma c noMombio pa3jiM^iHbix 

COp6eHTOB . 

HenocTaTOK H3BecTHoro cnoco6a - HeoGxouMMOCTb npoBe^eHMH 

6MOnCMM, KOHTaKT K02KI4 C paCTBOpOM SKCTpareHTOB f a TaK5Ke 

fljiMTejibHOCTb npoBe^eHMfl aHajiM3a . 

HanSojiee 6jim3kmm k npe^jiaraeMOMy HBJineTCH cnocoG 
onpe^ejieHMH xojiecTepMHa ko^m, BKJiioxjaiomMM no^roTOBKy yqacTKa 
noBepxHOCTM koecm, HaHeceHwe Ha Kb5fcy mjim ^pyrofi 
xojrecTepMHcoflepxcameM noBepxHOCTM) jio3MpoBaHHoro KOjiM^ecTBa 
pacTBopa - a$$MHHO - $epMeHTaTMBHoro KOHT^ioraTa o6meM CTpyKTypbi 
A - C - B, rjte A - coejiMHeHMe, cnoco6Hoe CBH3biBaTbc« c 

XOJieCTepMHOM ( a$$MH3T ) , C - CBfl 3yK>mi4M MOCTMK MJIM nojiHMep, B - 

$epMeHT, jaaioiuMM b pe3yjibTaTe npeBpameHMH cooTBeTCTByiomero 
cyScTpaTa UBeTHOM npojjyKT . KojiMtjecTBo xojiecTepMHa onpe.aeji*ioT no 
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MHTeHCMBHocTM nepexofla KpacMTeJiH b oKpameHHyio $opMy (JlaTeHT CU1A 
5, 489, 510, A 61 B 10/00, ony6jiMK. $eBpajib 1996 r. - npoTOTMn) . 

He^ocTaTKM SToro cnocoSa: - orpaHM^eHHan o6jiacTb 
npHMeHeHMH, T.e. HeB03M0^cH0CTb onpe^ejieHMH 3TepM$wunpoBaHHoro 
xoxiecTepMHa, HM3Kan cneuM$wqHocTb aHajiM3a, a mmghho 
B3ai4MojieHCTBMe KOHbioraTa He TOJibKo c xojiecTepwHOM, ho m c 
ApyrwMM jiMnM,aaMM . 

PacKpbiTMe M306peTeHMH 
3a,ma^a, Ha peuieHMe KOTopofi HanpaBJieHo HacToniuee 

M3o6peTeHwe - noBbimeHne cneuw$MMHocTM , ynpomeHMe m paciunpeHMe 
o6xiacTM npwMeHeHMH cnoco6a, yBejro-yeHwe tomhoctm onpe^exreHMH 
xojrecTepMHa b KcoKe ^eJiOBeica m jipyrMX KOHfleHCwpoBaHHbix cpe,nax. 

nocTaBJieHHan 3ajLta^a pemeHa tgm , hto b cnocoSe onpextejieHM^ 
xojiecTepHHa kohcm, b k jtioh aiomeM noflroTOBKy ymacTKa noBepxHOCTM, 
HaHeceHMe Ha noBepxHocTb kokm ,Eio3MpoBaHHoro KOJiM^ecTBa BO^Horo 
pacTBopa $epMeHTa c ^obaBKOM noBepxHocTHo-aKTMBHbix BemecTB, 

3KCnO3MUMI0^ OUeHKy KOHUeHTpaUMM XOJieCTepMHa B peaKUMOHHOM 

pacTBope m pac^eT KOHueHTpauMM xojrecTepMHa koskm, corjiacHO 
npexiJio^ceHM^, nocjie ncnroTOBKn y^acTKa noBepxHOCTM orpaHH^MBaiOT 
c noMombio npncnocoSJieHMH njiomaxib KOHTaKTa kokm c pacTBopoM 
$epMeHTa m noBepxHOCTHO-aKTMBHoro BemecTBa, b Ka^ecTBe pacTBopa 

$epMeHTa C nOBepXHOCTHO-aKTMBHbIM BemeCTBOM MCnOJIb3yiOT RJIR 

onpextejieHHH CBoOo^Horo TKaHeBoro xojiecTepviHa KOMno3MUMio 
cocTaBa (Mac . % ) : 

xojiecTepMHOKCM,na3a 2,0 - 2,5efl 

,ae30KCMxojieBOKMCJibi£i HaTpMii 0,04 - 0,06 

3- (flO^eUMJl-flMMeTHJl-aMMOHMM) - 

-nponaHcyjib$oHaT 0,1 - 0,2 

4>oc$aTHbifi 6y$ep pH 6,8 ocTajibHoe jxo 100%, 

a juih onpe^ejieHMH oOmero xojiecTepMHa KOMno3nmiio cocTaBa (Mac.%): 
xojiecTepMHOKCMfla3a 2,0 - 2,5 en 

xojiecTepMH3CTepa3a 3 - 5 exx 

Jie30KCHX0JieB0KMCJIbIM HaTpMM 0,04 - 0,0 6 

3- (^OfleUMJl-JlMMeTMJl-aiSdMOHMM) - 
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-nponaHcyjib^OHaT 0 f l - 0,2 

$oc$aTHbiM 6y$ep pH 6,8 ocTajibHoe no 100%, 

3Kcno3MUMK» pacTBopa Ha Koace nun onpeuejieHw* CBo6o^Horo 
xojiecTepwHa npoBO^HT b Te^eHMe 2 mmhyt m 10 mmhyt 
onpe^ejieHMH o6mero xojiecTepMHa, a oueHKy KOHueHTpauMM 
xojiecTepMHa ocymecTBjiHKvr nyTeM npaMoro M3MepeHMH KOHueHTpauMM 
nepeKMcw Bcnopcaa b peaKUMOHHOM pacTBope. OrpaHM^eHMe njiomajw 
KOHTa KTa ko^cm c pacTBopoM noBepxHocTHO-aKTMBHoro BemecTBa 

ocymecTBji^ioT c noMombio repMeTM3wpyeMOM KiOBeTbi 6e3 jxna c 
ocHOBaHneM, $MKCMpyeMbiM Ha Koace. 

Plcnojib3yioT xojiecTepwHOKCMjjasy, nojiy^eHHyio H3 pa3JiM^Hbix 
mctomhmkob ( Brevibac t er ium sp., Nocardia erythropolis) . 
06pa3yiomyK)CH b xoae B3aMMo,neMCTBM« xojiecTepMHa c 
xojiecTepwHOKCMjja30M nepeKMCb BOjiopona onpeaejiHiOT c noMombio 
3JieKTpoxMMwyecKoro ^aTMMKa mjim nyTeM McnoJib30BaHMH 

CneKTpO$OTOM6TpH^eCKOM TeXHMKM - 

XojiecTepMHOKCM^a3a KaTajiM3MpyeT o km c ji e hm e xojiecTepMHa c 
y^acTMeM MOJieKyjinpHoro KMCjiopo^a m o6pa30BaHM6M nepeKwcw 
Bo^opofla : 

xojiecTepMH + 0 2 = 4-xojiecTeH-3-OH + H 2 0 2 

npw wcnojib30BaHMM CMecw nAB - MOHHoro ^eTepreHTa 
( Jie30KCMXOJieBOKMCJIOrO HaTpMH (flOX) b . KOHueHTpauMM 0, 04-0, 06% VI 
UBMTTepMOHHoro fleTepreHTa - 3- (jrojaeuMJi-flMMeTMJi-aMMOHMw) - 
nponaHcyjib$OHaTa (flAnC) b KOHueHTpauMM 0,1 - 0,2% BbiHBJieHa 
onTMMajibHan CKopocTb h nojiHOTa okmcjighmh xojiecTepMHa . 3Ta 

peaKUMOHHafl CMCTeMa n03B0Jl^eT nOBblCMTb 3$$eKTMBHOCTb ZieMCTBMfl 

xojiecTepMHOKCMjiasbi b pe3yjibTaTe cHMaceHMH MHrM6wpyiomero jigmctbmh 

nOBepXHOCTHO - aKTMBHblX BemeCTB M CHM3MTb paCXOfl flOporOCTOHlUMX 

^e'TepreHTOB. Taxa« KOMno3MUMH ^eTepreHTOB o6ecnewBaeT 
^ocTynHOCTb CBo6o«iiHoro xojiecTepMHa m BbicoKyio CKopocTb ero 
OKMCJieHMH. 3to no3BOJiMJio Mcnojib 30BaTb npn onpe^ejieHMM cboOo^hoto 
xojiecTepMHa cpaBHMTejibHO HM3Kwe KOHueHTpauMM xojiecTepMHOKCMsa3bi 
- npn npMMeHeHMM KMHeTwqecKoro BapwaHTa M3MepeHMM Bcero 4-8 
HMOJib Ha ust peaKUMOHHOM CMecw , a npn onpe^ejieHMM no KOHe^HOM 
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TO^Ke juist npoBe^eHMH nojmoro okmcjishmh xojiecTepwHa 3a 10 

MMH ^OCTdTOMHO 20 HMOJlb $epMeHTa Ha MJ1 peaKUMOHHOM CMeCM. 

OoTOMeTpMMecKMe MeTOflbi no3BOjinioT flocTMraTb HMJKHero npe.ite.na 
o6Hapy^ceHMH cyBcTpaTOB OKCM,aa3 okojio 10~ 6 M. 

SjieKTpOXMMMMeCKMM JiaTWlK C X0JieCTepMH0KCM^a30M , 

MMMo6MjiM30BaHHOM Ha ko juiareHOBOw MeM6paHe no3BOjineT onpejiejiHTb 
KOHueHTpauMio xojiecTepnHa ot 10" 4 ro 0,08mM 

(naTeHT CCCP 622424, G 01 N 33/16, 1976 r. Bertrand et al . 
1981 Multipurpose electrode with different enzyme bound to 
collagen films. Analyt.Chim. Acta. V. 126 pp . 23-34 ) . 
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B TaSjiMue 1 npHBe^eHbi ^aHHbie, nojry^eHHbie npn oKMCJieHMM 
CBobo^Horo xojiecTepMHa, co^epsKamerocn b KOHTpojibHOM pacTBope 
xojiecTepMHa npM pa3Hbix cooTHOiueHMHX HByx jqaHHtix jaeTepreHTOB . 
Pe3yjibTaTbi npMBefleHbi b e^HMuax onTMyecKow njiOTHOCTM (On) m 
CKopocTM peaKUMM OKMCJieHM^ no BejiM^MHe yrjia HaKJioHa KHHeTM^ecKOM 

KpHBOM (V) . 

KpaTKoe onwcaHwe ^epTe^cew 
Onr.l - repMeTM3wpyeMa^ KJOBeTa 6e3 jxna 
<Dnr.2 - HaHeceHMe ^03npoBaHHoro KOJiM^ecTBa pacTBopa 

OUT. 3 - SJieKTpOXMMMMeCKMM SJieKTpOfl npMBO^HT B COnpMKOCHOBeHMG 
C paCTBOpOM. 
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BapwaHTbi ocymecTBJieHMH n3o6peTeHMH 
Cnoco6 peajiM3yeTCfl cJiejayiomMM o6pa30M. npe^BapMTejibHO 

y^aCTOK KOECM Ha KOTOpOM npOBOJQMTCH M3MepeHMe npoTwpaeTCH 
TaMnoHOM, CMoqeHHbiM stmjiobmm cnwpTOM. Ha nojiroTOBjieHHOM yvacTKe 
noBepxHOCTM kojkm $MKcwpyeTCfl cneuwajibHoe npMcnoco6jieHwe 
repMeTM3wpyeMafl KioBeTa 6e3 jxna (<t>uiv . 1 . ) f vne 1- KioBeTa c pe3b6oM 

JUI* $MKCaUMM SJieKTpOXMMMMeCKOrO flaTVMKa MJTM KpblUlKM ; 2- no^JicoKKa, 

o6ecne^MBaiomaH $MKcauMio kiobsth m ee repMeTMHHOCTb Ha noBepxHOCTM 
ko3km. KioBeTa no3BOjineT orpaHwywTb njioma^b noBepxHOCTM koecm (1 
cm ) , npeflHa3HaqeHHofi aHajiM3a m HaHecTM Ha stot 

ynacTOK (Owr. 2 . ) £03MpoBaHHoe KOJiM^ecTBO (o6-beM 0,1mji) pacTBOpa 
CMecw $epMeHTa c noBepxHocTHo - aKTMBHbiMM BemecTBaMM (I1AB) . 

3Kcno3MUMH pacTBOpa Ha Koace ocymecTBjineTCH Te^eHne ^Byx 
MMHyT . Bo BpeMH 3Kcno3MUHM pacTBopa, conepacamero CMecb $epMeHTa 
c nAB npoMCxojiMT HapaSoTKa nepeKMCM Bo^opona, KOHueHTpauMH 
kotopom npHMo nponopuMOHajibHa cojjepacaHMio xojiecTepMHa . nocjie 
3Kcno3MUMM pacTBop, coflepacaiitf'iM nepeKMCb BcojopcMja nepeHocHT Ha 
sjieKTpoxMMM^ecKMM 3JieKTpojj, r,ae m npowcxowT M3MepeHMe 
KOHueHTpauMH o6pa30BaBuieMC^ nepeKHCM Boaopoaa . 

npejxncoKeH BapwaHT cnocoGa, b kotopom sjieKTpoxMMMMecKMfi 

SJieKTpOfl npMBO^T B COnpMKOCHOBGHMe C paCTBOpOM, HaXOflHmMMCfl B 

KKDBeTe Henocpe^cTBeHHo Ha noBepxHOCTM kojkm (Owr . 3 . ) . 

B cjiyijae Mcnojib30BaHMH cneKTpo$OTOMeTpwyecKoro MeTo^a 
M3MepeHMH KOHueHTpauwM nepeKMCM Bo^opofla, pacTBop cojjepacamMii 
nepeKMCb Bo^opojaa nepeHOCMTCH b KioBeTy $OTOMeTpa, me Haxowrc* 
npoHBjiHiomaH cncTeMa ($epMeHT nepoKCM,aa3a m cyScTparr) . 
KoHueHTpauMio nepeKMCM onpe^eji^iOT no BejiM^MHe onTM^ecKOM 
njiOTHocTM pacTBOpa, np^Mo nponopuMOHajibHOM KOHueHTpauMM nepeKMCM 
BOflopojia. OnpeaejieHMe KOHueHTpauMM nepeKMCM BO,nopo,ua b hcm^kom 
$a3e c Mcnojib30BaHneM $oTOMeTpa npe^noMTMTejibHO b Jia6opaTopHbix 
ycjiOBMHX. BHe jia6opaTopMM, HanpMMep, b ,qoMauiHeM ^MarHocTMKe 

B03M05KHO npMMeHeHMe MeTOflOB C MCnOJlb 30BaHMeM TeXHOJTOrMM «cyxoM» 
XMMMM. C 3TOM UeJIbK) MOryT 6bITb MCnOJIb30BaHbI KOJlOpMMeTpM^eCKMe 

MH^MKaTopbi Ha 6yMa>KHbix nojiocax (crrpMnbi) , no3BOJiniomMe onpe^ejiHTb 
KOHueHTpauMio nepeKMCM BCMjopojja b awanasoHe 0,2 - 20 mv/ji, ^to 
nojiHOCTbK) nepeKpbiBaeT Heo6xo^MMbiM ,uMana30H KOHueHTpauMM . 
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npH pa60Te C KOJlOpMMeTpwyeCKMM JtHflHKaTOpOM ( CTpMIlOM ) , 

6yMa^cHan nojioca norpyacaeTCH b pacTBop npo3KcnoHMpoBaBiiierocH 
JepMeHTa m FIAB, Haxofljqmerocn Ha noBepxHOCTw kopkm b KioBeTe. nocjie 
norpy^ceHMH oueHMBaiOT M3MeH6Hwe uBeTa nojiocbi, Tarae 

onpejje.rfHeMoe KOHueHTpauweM o6pa30BaBiueMCH nepeKwcn Bo^opcaa jimSo 
c noMombio ubsthom uiKajibi, jim6o c noMombio nopTaTMBHoro 
oTpa^caTejibHoro $oTOMeTpa . 

OnpeaejieHMe KOJiM^jecTBa xojiecTepMHa Ha noBepxHOCTM kodkm 
B03M03KHO He TOJibKO no KOJiH^jecTBy o6pa3yiome£iCH b xo,ae peaKUMM 
OKMCJieHMH xojiecTepMHa $epMeHTOM xojiecTepMHOKCM^a3bi nepeKMCM 
Bo^opoxia, ho m no BejiM^MHe noTpe6jieHMH KMCJiopcaa b xo^e peaKUMM, 
a TaK^ce BejiMywHe oKMCJieHHoro xojiecTepMHa - xojiecTeHOHa. 
TexHOJiorMH onpextejieHMH nepeKMCM Bo^opona npe^no^TMTeJibHa M3-3a 

COOSpaKeHMM y^OSCTBa M OTHOCMTeJIbHOM npOCTOTH. 

Ba^cHoe ^warHOCTMyecKoe 3Ha^eHMe MMeeT onpe^ejieHMe He TOJibKO 
CBoGojiHoro, ho m 3TepM$HUMpoBaHHoro xojiecTepMHa, TaK KaK npn 
pnjje 3a6ojieBaHMM MeHfleTCH hx cooTHOiueHwe . OnpextejieHwe 

3TepM$MUMpoBaHHoro xojiecTepMHa no3BOJineT npoBouMTb onpejiejieHMe 
o6mero xojiecTepMHa, jiBJiHiomerocH cymmom cBo6ojiHoro m 
3Tepn$MUMpoBaHHoro xojiecTepMHa . C stom uejibio HaMM npoBO^MJic^ 

$epMeHTaTHBHHH TMJIPOJ1H3 3$npoB xojiecTepMHa $epMeHTOM 

xojiecTepMH3CTepa30M, nojiy^eHHbiM KaK M3 TKaHefi noflacejiyjioMHOM 
^cejie3bi f TaK m MMKpoSHoro npowcxo^eHMfl . fljin onpejiejieHMH 
3TepM$nuMpoBaHHoro xojiecTepMHa Ha noBepxHOCTb Koacw HaHocmrcfl 
pacTBop CMecM $epMeHTOB - xojiecTepMH3CTepa3bi c 

xo.necTepMHOKCM ( ma30M / coflepacamnw TIAB . PacTBop 3KcnoHMpyiOT 10 
MMHyT nocjie yero Tarae npoBo^HT onpejaejieHwe nepeKMCM Bojiopojia 
OflHMM M3 nepeviMCJieHHbix Bbiine MeTojjoB . 
FIpHMep 1 . 

OnpejieJieHMe CBo6o^Horo xojiecTepMHa y 3aopoBbix goSpoBOJibueB 
c noMombio 3JieKTpoxMMM^ecKoro flaT^JMKa . Ha noBepxHOCTb kotkm jia^oHM 
(o6jiacTb TeHapa) ycTaHaBjiMBaeTCH KiOBeTa f noKa3aHHan Ha $i4r.l. 
KjoBeTa no3BOJineT $MKCnpoBaTb Ha noBepxHOCTM ko)km b 1 cm 2 oO^eM 
pacTBopa $epMeHTa m nAB paBHbifi 0,1mji. npe^BapnTejibHO noBepxHOCTb 
ko5km npoTMpaeTCH pacTBopoM STMJiOBoro cnwpTa . nocjie ycTaHOBKM 
KioBeTbi b Hee 3ajiMBaeTCH pacTBop CJie^yiomero cocTaBa (Mac.%): 
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xojiecTepMHOKCMjcia3a 2,0 - 2,5 ej( 

,E(e30KCMX0JieB0KMCJlbIM HSTpHM 0,06 

3- (^ofleu,Mji-,m4MeTMji-aMMOHMM) -nponaHcyjiB^oHaT 0, 2 

$oc$aTHbiM 6y$ep pH 6,8 ocTajibHoe jjo 100%. 



nocjie i4HKy6auwM pacTBopa Ha noBepXHocTM ko^cm b TeneHMM 
jlByx mmhyt 3a6npaeTCH 0,05mji pacTBopa m nepeHOCMTCH Ha 
M3MepMTejibHyio noBepxHocTb sjieKTpoxMMnyecKoro ^aTq^Ka. ^epe3 5 
ceKyHfl cqMThiBaeTCfl pe3yjibTaT - BejiM^MHa -roica nponopuMOHaJibHan 
ccqep^caHMK), o6pa30BaBiueiicH nepeKMCM Bo^opofla • nepec^eTHoe 

yCTpOMCTBO n03B0JlHeT BblBOJWTb Ha aCMflKOKpMCTaJlJlHtjeCKMH 3Kp3H 

BejiMMMHy coflepjKaHMH CBoSo^Horo xojiecTepMHa Ha noBepxHOCTM ko^cm 
Bbipa^ceHHyio jim6o b MKMOJib/ji, jim6o b mkp/cm 2 . 

Onpe^ejieHwe xojiecTepMHa c Mcnonb30BaHMeM MeTOfla 

(4 ) n03B0JTHeT BblHBMTb OflHO, flBa I4JTM TpM OKpailieHHblX nHTHa . B 

Ta6jiMue 2 npMBejteHH pe3yjibTaTbi omoBpeMeHHoro npoBe^eHMH stmx 
jjByx TecTOB. Bmxiho, mto KOJie6aHMH co^ep^aHMfl CBo6o^Horo 
xojiecTepMHa k Koace McnbiTyeMbix npj/i M3MeHeHMM iiomtm b ^Ba pa3a ot 
10,1 5,5 MKMOJib/ji xiaeT nojio^cMTejibHyBO peaKUMio b oxuah KpecT, 

Tovjxa KaK npn KOHueHTpauMM xojiecTepMHa 9,3 MKMOJib/ji y 4-ro 
McnbiTyeMoro BbiHBJieHa peaKUMH b x*Ba nojio^MTejibHbix KpecTa (++) . 



Ta6jiHua 2. 



Ns HcnwTyeMtix 


CBo6o^Hblfi XOJieCTepHH 
MKMOJIfe/jI 


Tpex KanejibHMH 
TecT b Kpecrax 


1. 


10,1 


(+) 


2. 


6,8 


(+) 


3. 


5,5 


(+) 


4. 


9,3 


(++) 


5. 


7,1 


(+) 



IlpMMep 2 . OnpeflejieHne cBo6oflHoro xojiecTepMHa y 6ojibHbix 

CTeHO3Mpyf01UMM aTepOCKJiep030M C KJTMHM^eCKMMM npOHBJieHMHMM 

MiueMM^ecKOM 6ojie3HM cepaua (MBC) . Upvt ncnojib30BaHMH TexHOJiopMM, 
onwcaHHOM b npwMepe 1 ypoBeHb CBo6ojaHoro xojrecTepwHa koecm y 
GojibHbix MBC KOJie6ajiCK b npesejiax ot 18,7 no 35,8 MKMOJib/ji (cm. 
Ta6ji. 3 . ) 
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Ta6jinua 3. 



JsT9 6ojibhhx HBC 


CBOGoflHHH XOJieCTepHH 


Tpex KanenbHbifi Teer b 




MKMOJIb/JI 


KpecTax 


l. 


22,5 


(++) 


2. 


18,7 


(++) 


3. 


27,4 


(+++) 


4. 


28,7 


(+++) 


5. 


31,9 


(+++) 


6. 


20,7 


(+++) 


/. 


zo,3 


(++) 


8. 


25,8 


(++) 


9. 


35,8 


(+++) 


10. 


20,1 


(++) 


II. 


25,0 


(++) 


12. 


24,9 


(+++) 


13. 


29,1 


(++) 


14. 


21,1 


(++) 



npwMep 3 . OnpeaejieHMe cBoSo^Horo xojiecTepviHa c noMombio 
cneuHajiM3i4poBaHHOM 6yMaacHoii nojiocbi . Ha noBepxHocTb kojkm jia^oHM 
(o6jiacTb TeHapa) ycTaHOBJieHa KiOBeTa, no3BOJiHiomaH $MKcwpoBaTb Ha 
noBepxHocTH ko^cm b 1 cm 2 oS'beM pacTBopa $epMeHTa m nAB paBHbifi 
0,1mji. TlpejiBapMTejibHo noBepxHocTb koscm npoTMpaeTCH pacTBopoM 
STMJioBoro cnwpTa. nocjie ycTaHOBKM KiOBeTbi b Hee 3ajiMBaeTCH 
pacTBop xojiecTepMHOKCM,ua3bi h nAB nocjie i4HKy6au,MM b Te^eHMM ^Byx 
MMHyT b Hee oSMaKMBaeTCH cneuwajiM3MpoBaHHaH 6yMamaH nojioca. 
Pe3yjibTaT onpe^ejieHMH coflepacaHMH CBoOoflHoro xojiecTepMHa ko»cm 
CHHTbiBajicH c noMombio KajiMQpoBOMHOH UBeTHOM uiKajibi, jim6o no 
noKa3aHMHM oTpaacaTeJibHoro $oTOMeTpa . 



npMMep 4 . Onpe^ejieHMe o6mero xojiecTepMHa (cyMMbi 

CBoSojHoro m 3Teppij)MUMpoBaHHoro) xojiecTepMHa ko^cm. Ha 
noBepxHocTb ko^ch jia^OHM ycTaHOBJieHa KioBeTa , ^MKCMpyiomwe Ha 
noBepxHocTM koto 3a,aaHHbiM oST^eM cjiejiyiomero pacTBopa: 

xojiecTepMHOKCM^asa 2,0 - 2,5 ext. 

xojiecTepMH3CTepa3a 3^5 en 

,Iie30KCMX0JieB0KMCJIbIM HaTpMH 0,04 
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3- (^ofleuwji-flMMeTMji-aMMOHMM) -nponaHcyjib$oHaT 0, 1 

$oc$aTHbiM 6y$ep pH 6,8 ocTajibHoe no 100%. 

nocjie nero kiob e t a 3aKpbiBaeTCH cneuwajibHoii kphuikom, tsk kbk 

BpeMH 3KCn03MUMM B 3TOM CJiy^ae 10 MMHyT M 3a 3TO BpeMH MoxceT 

npoM30MTM wcnapeHwe, <jto npuBeaeT k KOHueHTpwpoBaHMio pacTBopoB. 
B cpe^HeM b KOHTpojibHOM rpynne coflep^caHMe oSmero xojiecTepMHa 
npeBumaeT Ha 10-20% BejmwHy CBo6oj(Horo xojiecTepMHa, T.e. 
BejiM^MHa 3Tepw$MUMpoBaHHoro xojiecTepMHa cocTaBJineT 10 - 20% ot 
oSmero xojtecTepnHa koecm. 
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OOPMYJIA M30BPETEHMH 

1. Cnoco6 onpe^ejieHMH TKaHeBoro xojiecTepnHa koto, 
BKJiio^aiomMM noflroTOBKy yyacTKa noBepxHocTM koto, HaHeceHwe Ha 
Koacy A03MpoBaHHoro KOjiw^ecTBa $epMeHTco^ep^cameM cMecn, 

3KCn03MUMK), OUeHKy KOHUeHTpaUMM XOJieCTepHHa B peaKUMOHHOM 

pacTBope m pac^eT KOHueHTpauMM xojiecTepnHa icoaoi, otjim^b stcm 
TeM, ^<ro Ha y^acTKe noBepxHocTM koto orpaHM^MBaioT ruiomaab 

KOHTaKTa KOHCM CO CMeCbK) C nOMOmbK) repMeTM3MpyeMOM eMKOCTM 6e3 

tfHa c ocHOBaHweM, $MKCMpyeMbiM Ha Kosice, b Ka^ecTBe cMecw 
Mcnojib3yioT co^ep^camMM 2,0 - 2,5 br xojiecTepMHOKCM,na3bi, 0,04 - 
0,0 6 Mace % ^e30KCMxojieBOKMCJioro HaTpMH , 0,1 - 0,2 Mace % 3- 
( .no.aeuMJi wMeTMjiaMMOHMM ) -nponaHcyjib$OHaTa b 6y$epHOM pacTBope 
npw pH = 6,8, a oueHKy KOHueHTpaunw xojiecTepMHa b peaKUMOHHOM 
pacTBope ocymecTBJiHiOT nyTeM M3MepeHMH ypoBH* nepeKwcw 
Bojtopoj^a . 

2. CnocoS no n.l, o tjim y a jqiumm c h TeM, mto b KOMno3MUMK) 
JIOnOJTHHTeJlbHO BHOCHT 3 - 5 BJX - xojiecTepwH3CTepa3bi . 

3. Cnoco6 no n.1-2, OTjiM^aKwiwiZcji TeM, *jto rjir M3MepeHMH 
ypoBHH nepeKMCM Bojiopojia ocymecTBJiHioT cneKTpo$OTOMeTpwqecKM 
nocjie jioSaBJieHM^ b peaKUMOHHbiii pacTBop nepoKci4,na3bi c 
cy6cTpaTOM. 

4. Cnoco6 no n.1-2, OTJivt^aionsyiPicsi TeM, *jto pjin M3MepeHMH 
ypoBHH nepeKMCM Bojjoposa ocymecTBJiHioT nyTeM norpy^ceHMH 
sjreKTpoxMMM^ecKoro ^aT^MKa b peaKUMOHHbiM pacTBop. 

5. Cnoco6 no n.1-2, o TJixva lomyiPi cx TeM, tjTo nnn M3MepeHMH 
ypoBHH nepeKMCM Bojjopojja ocymecTBJiHioT nyTeM norpyaceHMH 
KOJiopwMeTpHMecKoro MHjwKaTopa b peaKUMOHHhiM pacTBop. 



BNSDOCIO: <WO 9837424A1J_> 




BNSDOCID: <WO 9837424A1_I_> 



INTERNATIO 



EARCH REPORT 




Int^^^ftial application No. 
PCT7RU 98/00010 



l. CLASSEFICATION OF SUBJECT MATTER 
IPC 6 G01N 33/92, C12Q 1/60 
According to International Patent Classification f IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 G01N 33/92, C12Q 33/48 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 
A 
A 



SU 637097 A (BERINGER MANNKHAIM GMBH), 5 December 
1978 (05,12.78), claim 1. 

SU 664536 A (BERINGER MANNKHAIM GMBH), 25 May 1979 

(25.05.79) , claim 1 . 

US 4226713 A (3ACK M.GOLDBERG), 7 October 1980 

(07.10.80) , claims 4,5. 

US 5587295 A (2860601 CANADA INC.), 24 December 1996 
(24.12.96), claim 3. 



1,3-5 
1 
1 

1-2 



| | Further documents are listed in the continuation of Box C [ | See patent family annex. 



* Special categories of cited documents: 

**A** document defining the general state of the art which is not considered 
to be of particular relevance 

"E** earlier document but published on or after the international filing date 

**L M document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

T' document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

**&" document member of the same patent family 



Date of the actual completion of the international search 

19 March 1998 (19.03.98) 



Date of mailing of the international search report 

26 March 1998 (26.03.96) 



Name and mailing address of the ISA/ 

RU 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



BNSDOCID: <WO 9837424A1 J_> 



OTHET O M 



APOAHOM HOMCKE 



MexJiyHapoiwafl 3aHBKa Ns 

PCT/RU 98/00010 



A. KJIACCHOHKALUIH riPEflMETA H30EPETEHH5I: 

G01N 33/92, C12Q 1/60 
CornacHO MeamyHaponHOH naTCHTHofi KJiaccHcfrHKauiiH (M11K-6) 



B. OBJ1ACTH nOMCKA: 



FIpOBepe H HUH MHHHMyM flOKyMeHTaUHH (CHCTeMa KJiaCCHtJ)HKaUHH h HHneKcw) MFIK-6: 

G01N 33/92, C12Q 33/48 



flpyraa npoBepeHHaa ixoKyM eHTauna b toh Mepe, b KaxoS OHa BKjuoneHa b noHCKOBwe noa6opKH: 



3jieKTpoHHaH 6a3a jjaHHtix, HcnoJib30BaBiuaaca npw noHCKe (Ha3BaHHe 6a3M h, ecnH bcwmoxho, noHCKOBbic repMHHw): 



C. flO KYMEHTbl, CHHTAIOmMEGfl PEJIEBAHTHblMH 



KaTeropng* 



Ccmjikh Ha xiOKyMem-M c yK33aHHCM, me 3to BQ3M03KHO, peneBaHTHbix MaCTCH 



SU 637097 A (BEPHHTEP MAHHXAftM PMEX) 05.12.78. n.l cJiopMynu 
SU 664536 A (BEPHHTEP MAHHXAftM FMBX) 25.05.79, n.l *o P Myjiu 
US 4226713 A (JACK M.GOLDBERG) Oct 7, 1980, n.n.4,5 dpopMyjiw 
US 5587295 A (2860601 CANADA INC.) Dec. 24, 1996, n.3 *op M yjiw 



OTHOCHTCfl k nyHKTy N° 



1,3-5 
1 
1 

1-2 



QnocjieayiomHe jOKyMCHTbi yicreaHbi b npojojixeHHH rpacfrbi C. Q gaHHbie o naTeHTax-aHanorax yKaaaHu b npwioxeHHH 



Oco6bie KaTeropHH ccbuionHbix iiOKyMCHTOB: 
"A" AOKyMCHT, onpe/iciiHioiUHH o6iuhh ypoBeHb tcxhhkh 
n E" 6onee paHHHfl noKyMem\ ho ony&nHKoeaHHbiH Ha jiaTy 
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noHCKa, noponaiuHM HOBH3Hy h H3o6peraTejibCKHH ypoBeHb 

"Y" HOKyMeHT, noponaiuHH H3o6peraTejibCKHH ypoBeHb b co*ie- 

TaHHH C OAHHM HJIH HeCKOJIbKHMH AOKyMeHT&MH TOH Xe 

KareropHH 

"&" AQKyMeHT, flBJiHioiUHHca naTeHTOM-aHanoroM 
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